SUMMARY Low molecular weight (LMW) IgM is the monomeric subunit of pentameric IgM. It was not found in the sera of 20 healthy subjects but was detected in all six patients with mixed cryoglobulinaemia with a mean value of 1-4 g/l, representing 34% of the total IgM. In three of four patients studied LMW IgM was monoclonal and of the same light chain type (x) as the pentameric monoclonal IgM rheumatoid factor (RF) observed in the cryoprecipitate. LMW IgM was proportionately under-represented, however, in the cryoprecipitate compared with the corresponding serum, possibly because of the lower valency of the LMW molecule. Immunoblot analysis of sera showed the presence of other oligomers of IgM in addition to monomeric IgM, suggesting that a disorder of IgM assembly was responsible for its occurrence, and this was supported by the secretion of large proportions of LMW IgM in vitro by peripheral blood mononuclear cells (PBMC) from one patient with this disorder but not from healthy controls. In conclusion, the occurrence of large quantities of monoclonal LMW IgM in mixed cryoglobulinaemia was observed, and it is suggested that this is unlikely to have a direct pathogenic signifiance. It is postulated that its presence reflects a disturbance of assembly of the monomeric IgM subunits that occurs during the polymerisation of the pentameric molecule.
Mixed cryoglobulinaemia is an uncommon clinical syndrome that consists of polyarthralgia, myalgia, recurrent palpable purpura and, in many instances, nephritis. Fig. 1 ). An in the cryoprecipitate specimens), other higher molecular weight bands were also identified migrating at the dimer and trimer positions and also intermediary bands between the monomer and dimer positions. The molecular nature of these intermediary bands was not determined. In control sera these lower molecular weight IgM bands were not seen and only pentameric bands were observed. PBMC from two patients and three controls were stimulated with pokeweed mitogen and cultured over seven days. The supernatants were then concentrated and analysed for LMW IgM by filtration chromatography. LMW IgM was not detected in any of the controls but was found in large proportions (80% of the total secreted IgM) in the supernatant from pokeweed stimulated PBMC from one of the patients. Insufficient IgM was secreted in vitro in the second patient to allow satisfactory chromatographic analysis. Cycloheximide inhibited IgM secretion by more than 90%.
Discussion
Large quantities of predominantly monoclonal LMW IgM have been identified in the sera of all six patients with mixed cryoglobulinaemia studied. In three of four patients studied the LMW IgM was monoclonal and, as the light chain type was identical to the monoclonal pentameric IgM observed in the cryoglobulin, this association suggests that the origin of the LMW IgM was from the same clone of lymphoid cells that was secreting the pentameric IgM. In another study, using a specific RF radioimmunoassay, we found that partially purified LMW IgM obtained from patient 1 of this current study had RF activity, and this was also observed for LMW IgM prepared from another patient with mixed cryoglobulinaemia (not included in the present study).'0 In this study it was not possible to test the LMW IgM fractions from the remaining patients for RF activity. When all the above observations are considered it appears likely that most of the LMW IgM found in mixed cryoglobulinaemia is derived from the same clone that secretes the pentameric IgM RF which participates in the cryoglobulin.
The clinical significance of the circulating LMW IgM found in mixed cryoglobulinaemia is uncertain. Owing to its divalent or monovalent nature,11 it has far less avidity than its corresponding pentameric pentavalent member. This is a possible explanation for its under-representation in the cryoprecipitate, which consists predominantly of IgM RF, and its corresponding antigen-namely, polyclonal IgG. absence of disease activity, suggesting that the LMW IgM in itself probably has little pathogenic significance but is a marker of the clonal expansion which appears to be a fundamental abnormality in this disorder.
The reasons for the secretion of LMW IgM are unclear. As previously discussed,12 several hypotheses can be proposed. We feel the most likely explanation for the occurrence of LMW IgM is a defect in the assembly of monomeric IgM subunits during the polymerisation of the pentameric molecule. This hypothesis would be in accordance with the observed secretion of LMW IgM from the PMBC from one patient but not controls and with the finding of additional oligomers and other intermediary molecular forms of IgM in the sera of our patients. Whether this defect is related to a disorder of J chain availability or function, or both, or to deficiencies in the probable polymerising enzyme sulphydryl oxidase" is unclear.
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